INTRODUCTION
Each fraction of 4.0 ml was determined for protein content with Folin phenol reagent and for hemagglutination titers with the three kinds of the coupled sheep red blood cells. Three protein peaks were eluted. The antibody in the first peak was regarded as IgM and that in the second as IgG. Neutralization of activated progenitor toxin was examined with the pooled IgM and IgG fractions containing comparable hemagglutination titers.
Examination for molecular dissociation of toxoid: To examine if molecular dissociation takes place in the animal body, the toxoid was centrifuged in density gradient of 5-15% sucrose in 0.05 M phosphate buffer, pH 8, at 49,000 rev/min for 5 hr at 5C. Preparation of sucrose density gradient, centrifugation and fractionation were performed in the same way as reported previously (Kitamura et al., 1969) .
RESULTS

Correlation
between Neutralization and Hemagglutination Titers
Neutralization and hemagglutination titers of sera of horses, humans and rabbits obtained by immunization with progenitor or activated progenitor toxins or toxoids were determined (Table I) .
It can be seen that 1 IU/ml roughly corresponds to 5,000 (3,000-10,000) hemagglutination units (reciprocal of the highest dilution causing positive hemagglutination) /ml.
The test detects about 0.0002 IU/ml. It appeared that the hemagglutination titer tended to be high as compared with the neutralization 
Development of the Antibodies
The development of hemagglutination antibody in the rabbit immunized with either progenitor or activated progenitor toxin as titrated with the progenitor toxincoupled cells is shown in Fig. 1 . The antibody was first detected 9 days after the injection with toxoid. Essentially the same titers were found between the rabbits immunized with progenitor toxin and those with activated progenitor toxin throughout the experimental period. The neutralization titer reached approximately 2.0-4 .0IU/ ml in 7 weeks after a single injection with toxoid of progenitor or activated progenitor toxin. The titer increased to 30-130 IU/ml in response to a secondary stimulation with the same dose of the respective toxin given on the 10th week . The development of the antibody to each component is shown in Fig. 2 . No significant difference in the development of anti-toxic component and that of antinontoxic component was observed in either group of rabbits.
Distribution of Antibodies i n the IgM and IgG Fractions
The distribution of each antibody in the IgM and IgG fractions at different stages after the toxoid injection is shown in Fig. 3 . As is the case with most antitoxins, the antibodies were found in the IgM fraction only at an early stage of immunization, in both the IgM and IgG fractions at the following stage and finally in the IgG fraction only at the stage when antibody production became plateau. The shift in the hemagglutination titer from IgM to IgG fractions occurred similarly in respect to anti-toxic and anti-nontoxic components in the two groups of rabbits . The IgM and IgG fractions containing hemagglutination titers on the same level were subjected to neutralization tests with activated progenitor toxin . No neutralization activity was demonstrable with the IgM fraction (Table II) .
Failure of Toxoid to Undergo Molecular Dissociation at pH 8
Upon sucrose density gradient centrifugation at pH 8.0 , progenitor toxin sedimented to the 7s position; whereas, under the same conditions , the formalinized progenitor toxin mostly to the 12s position (Fig. 4) .
Stabilities of the Antigenicities of the Two Components
When progenitor toxin was exposed to trypsin at pH 8 .0, the antigenicity of the nontoxic component decreased more rapidly than that of the toxic component ; 19I  TWO  ANTIBODIES  TO  TYPE  E BOTULINUM  TOXIN   1973   TABLE  II   Neutralization  with  IgM  and IgG antibodies Equal volumes of activated progenitor toxin (34 LD50/ml) and each of serial dilutions of either fraction were mixed. Each mixture was injected into mice in 0.5-ml doses. Figures indicate HAU contained in 0.5 ml of the dilution causing 50% or more surviral. ----) without trypsin the antigenicities of the two components decreased at similar rates (Fig. 5) . Progenitor toxin and activated progenitor toxin without removing trypsin were stored at pH 6.0; a lower hemagglutination titer was found with the activated progenitor toxin.
DISCUSSION
The passive hemagglutination test with the formalinized sheep red blood cells coupled with purified type E progenitor toxin or activated progenitor toxin is highly sensitive and specific to titrate type E antitoxin.
With hyperimmune sera, the hemagglutination titers are proportional to the neutralization titers; however, with the serum taken at an early stage of immunization when IgM antibody is predominant, this is not the case. The test detects as low as 0.0002IU/ml, being about 50 times more sensitive than the neutralization test in mice. By the use of the hemagglutination inhibition test, the antigenicity of toxin or toxoid can be determined. It is also possible to titrate the antibody to each component of progenitor or activated progenitor toxin if the sheep red blood cells coupled with each component are used.
Using this highly sensitive passive hemagglutination test, we analyzed the development of the antibody to each component of type E toxin in the rabbit after a single injection with 100 pg of formol toxoid of progenitor or activated progenitor toxin. Both antibodies were detectable from the 9 th day on; they were produced at similar rates in either group of animals. Gordon et al. (1957) reported a significantly increased immunogenicity possessed by the trypsin-activated type E toxin. Such was the case with C. perfringens epsilon toxin (Batty and Glenny, 1948) . On the contrary, Kondo et al. (1969) reported a rather decreased immunogenicity possessed by activated progenitor toxin of C. botulinum type E, although its Since the nontoxic component , which protects the toxic component from destruction (Kitamura et al ., 1969) , is rather sensitive to trypsin and Kondo et al. (1969) used the activated progenitor toxin freed itself from trypsin after storage for a considerably long period of time , the antigenicity of the toxic component may have been impared before toxoiding.
It is known
that type E progenitor toxin dissociates into the 7s components under alkaline conditions or in the animal body (Kitamura et al ., 1968 (Kitamura et al ., , 1969 
